Phosphorylation of cyclin dependent kinase 4 on tyrosine 17 is mediated by Src family kinases.
Cyclin dependent kinase 4 is a key regulator of the cell cycle and its activity is frequently deregulated in cancer. The activity of cyclin dependent kinase 4 is controlled by multiple mechanisms, including phosphorylation of tyrosine 17. This site is equivalent to tyrosine 15 of cyclin dependent kinase 1, which undergoes inhibitory phosphorylation by WEE1 and MYT1; however, the kinases that phosphorylate cyclin dependent kinase 4 on tyrosine 17 are still unknown. In the present study, we generated a phosphospecific antibody to the tyrosine 17-phosphorylated form of cyclin dependent kinase 4, and showed that this site is phosphorylated to a low level in asynchronously proliferating HCT116 cells. We purified tyrosine 17 kinases from HeLa cells and found that the Src family non-receptor tyrosine kinase C-YES contributes a large fraction of the tyrosine 17 kinase activity in HeLa lysates. C-YES also phosphorylated cyclin dependent kinase 4 when transfected into HCT116 cells, and treatment of cells with Src family kinase inhibitors blocked the tyrosine 17 phosphorylation of cyclin dependent kinase 4. Taken together, the results obtained in the present study provide the first evidence that Src family kinases, but not WEE1 or MYT1, phosphorylate cyclin dependent kinase 4 on tyrosine 17, and help to resolve how the phosphorylation of this site is regulated.